The mechanism of inhibition of DNA replication in HeLa S3 cells by the antitumor drug Ledakrin and other antitumor 1-nitro-9-aminoacridines.
These studies were aimed at characterizing the capability of an antitumor DNA-damaging drug, Ledakrin, and its analogs to inhibit DNA replication in HeLa S3 cells. The studied agents are extremely potent inhibitors of [3H]thymidine incorporation in whole cells. These compounds produced also a potent dose- and time-dependent inhibition of DNA synthesis in subcellular systems derived from drug-treated cells, as found by [3H]dGTP incorporation in cellular lysates and nuclei. Experiments in which nuclei from control and drug-treated cells were supplemented with cytoplasmic fractions from either control or drug-treated cells, or with exogenous DNA, demonstrate that Ledakrin and other 1-nitro-9-aminoacridines inhibit DNA replication in HeLa S3 cells by interfering with the DNA template, while not affecting DNA polymerase(s) or other enzymes and replication factors. The negligible effect of Ledakrin added to lysates or nuclei from untreated cells suggests that metabolic activation is a prerequisite for replication inhibition by Ledakrin. Analysis of the size of newly synthesized DNA, by alkaline sucrose gradient sedimentation, indicates that Ledakrin does not inhibit the initiation of replication but does interfere with chain growth. Impairment of DNA replication by 1-nitro-9-aminoacridines seems to originate from DNA damage and to result in the inhibition of cellular growth.